Design and synthesis of cationic drug carriers based on hyperbranched poly(amine-ester)s.
Novel cationic drug carriers based on hyperbranched poly(amine-ester)s were successfully prepared through proton-transfer polymerization. Both vinyl and epoxy groups of commercially available glycidyl methacrylate monomer could be polymerized through oxyanionic initiation of triethanolamine in the presence of potassium hydride catalysis. By changing the molar ratios of triethanolamine/glycidyl methacrylate or potassium hydride/triethanolamine, we obtained a series of hyperbranched poly(amine-ester)s. The generation of highly branched poly(amine-ester)s was confirmed by (13)C DEPT-135 NMR and 2D NMR techniques, and their degrees of branching were found to be 0.47 to 0.68. The structure and properties of hyperbranched poly(amine-ester)s were analyzed by dynamic light scattering, gel permeation chromatography, Fourier transformed infrared, differential scanning calorimeter, and zeta-potential measurements. Methyl tetrazolium (MTT) assay suggested that the cell viability after 48 h incubation with hyperbranched poly(amine-ester) concentrations up to 1 mg/mL remained nearly 100% compared with the untreated cells. The high cellular uptake of these cationic polymers was confirmed by flow cytometry and confocal laser scanning microscopy. Furthermore, conjugation of a model hydrophobic anticancer drug chlorambucil to hyperbranched poly(amine-ester)s inhibited the proliferation of MCF-7 breast cancer cells. MTT assay indicated that the chlorambucil dose required for 50% cellular growth inhibition against MCF-7 cells was 120 microg/mL. All of these results show that hyperbranched poly(amine-ester)s are promising materials for drug delivery.